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1. Process for the preparation of em- emulsion of blocked 

.... v S<tf-A. 

(poly)isocyanates, *frrs process comprising tho ctop concioting hn: 

a)\placing an isocyanate composition containing free 
isocyanate functiori^in contact with at least one blocking agent A in *he* 
presence of a surfactant B and an aqueous phase, the said isocyanate 
composition being added ^dually to at least some of the aqueous phase 
and at least some of the blockihg agent. 

/ 

^ .. v^V^x*. v 

2. Process according to Claim 1, oharaotor i zod i n that tho 

^\ 

socyanate function contains, on average, 



said composition containing an 
1 to 5 isocyanate functions per rr 



olecule bearing isocyanate function(s). 
6, Process according to Glo t rno 1 and 2, oharaotorinod irr 

/ A 

th a t the said composition/^orl^ining an isocyanate function contains, on 



average, 4/3 to 4 isocyanate i 
function(s). 



jnctions per/nolecule bearing isocyanate 




Process^-iecording to Claimo ^ 1 ■ter - 3 * ch aract e r i zed in 
t hat the said blocking agent contains at least one labile hydrogen. 

Process according to Cla i mo 1 to 4 , cbarQCtcrige tHrr 
thQt - thts said Dtqcking agent contains at least one labile hydrogen and in 
that the pKa ofNtje reactive hydrogens is at least equal to 4, 
advont a goouc l y oquo l toXproforably oquo l to 6 , and in that +he said pKa 
is not more than 14, advantagbo^jcly not mor e th aw 1 3 , pre ferab l y not m or e 
t han 12 and oven more proforablyW more than 16, with the exclusion of 
lactams. 



6. Process 
that the pH of the aqueous 
12, ad vdi i td y e o LKiriy n ot mkrc 



according to C l aimo 1 to 5; oharactorizod in 
is maintained at a value of not more than 



phas^ 



throughout the reaction. 



v. 



thpfo 11, p icf uidbly not moro thon 10, 
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Process according to G l oimc 1 to 6 - , characterized in 
r A 
-thet the pH of the aqueous phase is /maintained at a value at least equal to 

the value (pKa-2), advantagcouoly at - toaot oqua l to 4ho - va l ue (pKa 1 ), 

proforab l y at l east c q uu l t o the plla val ue of the blocking agent, or of one 

of the blocking agents, throughout? the reaction. 



8. Process. 
4bat the reaction is carrie 
point temperature of the 



9. 



Proce 



that t h e said composition 
of 

solvent, including a mixture 
A 




rding to«C laims 1 to 7y Gtaaraotor i goehifl 
it a temperature not greater than the cloud 
ant or of th^mixture of surfactants used. 

effing to C l a i ms 1 to 8 V oharaotcrrzed in 
ntaining an isocyanate function contains a 
& f 3olventG. 



^^N^ "^W^ Process according to ^ l aimo-1 to 0, Gtorootcrizcd in - 
-ttratthe placing ii^xmtact is carried out with stirring using a mixer device 
under conditions which eh^ure that 90% by mass, advantogcotioly 05% by 
mass, of the particles are bewfe^n 0.005 and 50 micrometres in size. 



1 1 . Process 
the stirring is carried out using 

12. Process 
tfraHhe reaction mixture is 





10, characterized ■ i n that 

A* 



4 to 11 , cb a racte ftgetrrrr 



scirculation. 



Process according to Claims 4 to 12, c ^ractcrizcd in " 
thaf the reactioh. mixture is subjected to recirculation, during which it is 
subjected to the acWi of a grinding mixer. 

14 Procesls^according to G teims 1 to 13 , Gharat^i/pti i n 

A A 

thatthe said placing in contacNs carried out by addition of reagent(s) to at 
least one aqueous phase and at le^t some of the blocking agent(s). 
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*h€rHhe said pi 

medium containing at least one aqueous phase, at least some of the 
5 surfactant(s) and at leasb^some of the blocking agent(s). 



^ 10 



1°^ 
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Process according to C l a i ms 1 to 14> , clwaeterizeU in 

a. ^ 
g in contact is carried out by addition of reagent(s) to a 



16 



ording to o no-of C l a i mo 1 to 15 , 



Process 



process also con tainin g t hc^ s tcpotremo i oting in : 

A \ 

b) subjecting the mixture, obtained in a) to a shear (speed 
gradient) of greater than 1000 s" 1 , pre fe r abl y gr oa to r than 2QyeOCh*!r : * and * 
J oc o than 1 ,000,000 u 1 , p r er o i dk t yJass tha s ^?00,000 and 

c) repeating step b), optionally^ after step a) has been 
repeated, until a stable emulsion is obtained whoste particles have a Sauter 
diameter of greater than 0.1 pm, pr eferab l y 0 * 2 pni\and l ooo-than 5 pm , 
p referab l y loos than 2 pm , and a dispersion width of leskthan 5 pm. 



20 



17. Process according to Claim 16, cb oraMorizod i n that 

A, \ 

step c) is continued after the end of the addition of th\ isocyanate 



composition. 

18. Proces i 
step c) is carried out by re 



ircu 



25 ctfaracterized 

A 

colloidal mill. 



:ordingJo Claim 17, c har^Gtorizod in tha t 
emulsion obtained after step b). 



Process according to any one of Cla i mo 16 to 1S ? 

A 

*t the reaction mixture is subjected to recirculation in a 



20. Process according to Claim 19, oharactor i zod i n that 
\. -A 
the aqueous phase, to which the isocyanate composition optionally 

30 containing the surfactant and/ona solvent is added, is subjected to a first 

shear (speed gradient) of less tl^an 20,000 s'^, preferab l y l ooc than 

-4 0,000 -s"*^, after placing in contact wro^the blocking agent and before the 

high-shear step b). 
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Process According to ony one - o f Claims 1 tcr^O 1 , 

Qharacterisied in that it is carried out at a temperature of less than 50 C, 
a / 

proforob l y l ess than 40 9 G. 



22. Process 
ctoraetei ized in Lli^L the 
in a proportion of less 
weight: relative to the w 



Recording to any one; of Cl ai m s 1 tn^? 1, 
tant is added to the isocyanate composition 
^ight, p afrforably le ss- than 10% by 
isocyanate composition to be blocked. 



23. Process 




according to Gl a i ms 1 tu 22 r , c haracterized" 

\ -A* A 

4hat t he said surfactant is a surfactant containing an anionic function. 




Process according to Gtoi n i b 1 lu 23', ch a r ac t er i zed in- 
+tTanthe said surfafct^nt is an anionic surfactant containing at least one 
function chosen from aryNqnd/or alkyl sulphates or phosphates, aryl or 
alkyl phosphonate, phosphinate^R^ sulphonate. 

25. Process according to G l a i mo 1 to 24, ch oraotonzed in 
that - " it includes a compound^xontaining an anionic function and a 
polyethylene glycol and/or po^yprc Xylene gj^col chain fragment of at least 



1, advantag e ous l y at l east & pi 



5f5Tc 



l east 7 , oxyethylene and/or 



oxypropylene units. 

25 <^/ iM/ „>^v26. Process according to« Claimc 1 to - 25» Gharaotorizod i ft 
ck *hat*toe> said oqmpound contains a hydrophilic part formed of the said 
Q- anionic function, mfrsaid polyethylene glycol and/or polypropylene glycol 
chain fragment, and ajipophilic part based on a hydrocarbon-based 
radical. 

27. Process according to G l o t rrre 1 to 2@ ; ob a i aclmized ir r 



CK 



or 



said lipophilic part io ohoocn from alkyl smeharyl groups. 

-A. \ ^ 
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28. Process acdprding to Claims 1 to 27, characterized in 
that the surfactant is an anionic burfactant, the anionic part corresponding 
to the following formula: \ 




where q represents z4ro or 1 ; 

where p represents |an integer between 1 and 2 (closed 
intervals, i.e. including the limits); 

where m represents jzero or an integer between 1 and 2 
(closed intervals, i.e. including the liLits); 

where X and X', which! may be similar or different, represent 
an arm containing not more than twol carbon-based chain members; 

where s is zero or ari integer chosen between 1 and 30, 
advantageously between 5 and 25, Preferably between 9 and 20 (closed 
intervals, i.e. including the limits); 



integer chosen between 1 and 30, 
Dreferably between 9 and 20 (closed 



emulsion, characterized in that the s 



where n is zero or an 
advantageously between 5 and 25, 
intervals, i.e. including the limits); 

where E is an element bhosen from carbon and the metalloid 
elements of atomic rank at least equ i\ to that of phosphorus and belonging 
to column VB or to the chalcogens of atomic rank at least equal to that of 
sulphur; 

where R-j and R2, jvhich may be similar or different, 
represent a hydrocarbon-based re 
optionally substituted aryls and alkyls 



dical advantageously chosen from 



29. Use of ionic surf actant for an isocyanate blocking 



in 



aid surfactant contains a compound 



containing an anionic function and advantageously a polyethylene glycol 
and/or polypropylene glycol chain frac ment of at least one, preferably of at 
least 5, oxyethylene and/or oxypropylone units. 
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30. Use according to Claim 29, characterized in that it 
contains a compound containing an anionic function and a polyethylene 
glycol and/or polypropylene gWcol chain fragment of at least 5, 
advantageously of at least 7, oxyefliylene units. 



10 



31. Use according to Claims 29 and 30, characterized in 
that the said compound contains A hydrophilic part formed of the said 
anionic function, the said optional pdlyethylene glycol chain fragment, and 
a lipophilic part based on a hydrocarbon-based radical. 



32. Use according to 
the said lipophilic part is chosen from 



Claims 29 to 31, characterized in that 
iJlkyl and aryl groups. 



15 



33. Use according to Claims 29 to 32, characterized in that 
the anionic part of the surface active compound corresponds to formula I 
below : 



20 



25 



30 



where q represents zerp or 1 ; 

where p represents ajn integer between 1 and 2 (closed 
intervals, i.e. including the limits); 

where m represents iero or an integer between 1 and 2 
(closed intervals, i.e. including the liilnits); 

where X and X', whicH may be similar or different, represent 
an arm containing not more than twd carbon-based chain members; 

where s is zero or adi integer chosen between 1 and 30, 
advantageously between 5 and 25,[ preferably between 9 and 20 (closed 
intervals, i.e. including the limits); 
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where n is zero or an ^ 
advantageously between 5 and 25, p 
intervals, i.e. including the limits); 

where E is an element chbsen from carbon and the metalloid 



nteger chosen between 1 and 30, 
-eferably between 9 and 20 (closed 



elements of atomic rank at least equal 
to column VB or to the chalcogens of 
sulphur; 

where R-| and R2, w 



□ that of phosphorus and belonging 
sjtomic rank at least equal to that of 

ich may be similar or different, 



represent a hydrocarbon-based radical advantageously chosen from 
optionally substituted aryls and alkyls. 



34. Use according to C 
the counter-cation of the surfactant is a 
amine. 



iims 29 to 31, characterized in that 
i amine, advantageously a tertiary 



35. Use according to C 
the said composition containing an 
average, 1 to 5 isocyanate functions 
function(s). 



aims 29 to 34, characterized in that 
isocyanate function contains, on 
per molecule bearing isocyanate 



36. Use according to Claims 29 to 35, characterized in that 
the said composition containing anf isocyanate function contains, on 
average, 4/3 to 4 isocyanate functions per molecule bearing isocyanate 
function(s). 

37. Use according to (Claims 29 to 36, characterized in that 
the said blocking agent contains at least one labile hydrogen. 



30 



38. Use according td Claims 29 to 37, characterized in that 
the said blocking agent contains at I least one labile hydrogen and in that 
the pKa of the reactive hydrogens Is at least equal to 2, advantageously 
equal to 3, preferably equal to 5, and in that the said pKa is not more than 
1 1 , advantageously not more than 1©, preferably not more than 9. 
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39. Use according to Claims 
the pH of the aqueous phase is maintained 
advantageously not more than 11, prefe 
the reaction. 



29 to 38, characterized in that 
at a value of not more than 12, 
-ably not more than 10, throughout 
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40. Use according to Cliims 29 to 39, characterized in that 
the pH of the aqueous phase is maintained at a value at least equal to the 
value (pKa-2), advantageously at least equal to the value (pKa-1), 
preferably at least equal to the pKa value of the blocking agent, or of one 
of the blocking agents, throughout the re action. 

41 . Use according to Claims 29 to 40, characterized in that 

and the isocyanates is less than 

sly between 4 and 10%. 



the mass ratio between the surfactan 
20% and greater than 2%, advantages 



p Ja ™ forcarrying out the process according to ony one 
oharaotoriaod i n the* it comprises at least: ^ 



of Cfo i mo 1 0 to 

- a shear means, proforab l y g mil l , adv JHtagoouely a col l oidal 
-miH which can geneWe a shear rate (speed gradient) of greater than 
1000 s-1, pre fera bl y g reate r ' th an 20,000 a 1, d ii U toao than 1,000,000 o^1, 
preferably Ibbb - Uimi 200,00® s *; and 

- means for injecting an isocyanate composition into an 
aqueous phase and optionally tftoe or more of the following means: 

- means for recirculating the aqueous phase in the form of a 
masked polyisocyanate emulsion; 

- means for regulating th^injection flow rate of the isocyanate 
composition into the aqueous phase; 

- means for homogenizing the. emulsion 

- means for cooling the system;Sand 

- means for removing the aqueous blocked polyisocyanate 

emulsion 
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43. Plant accordinglfo Claim 42, oharaotorired in t hrt the 
shear means is a colloidal mill. / / * 

- v ~ • v \ 44 ■ Plant accordin 9 to Claim 42 er 4 - 0; o h u i aulu i lzuU in th a t 
the means for injecting the polyisocyanate composition oomffiico: 

vat for premixing the polyisocyanate with all or some of the 
surfactant and/orthe solvent; and 

- an inlet pipe for the polyisocyanate composition in contact 
with the blocking agen\ 

45. Plant according to any ono of C l a i ms A2 to 44 , 
o naraotcr i zcd-in that the recircbiiation means comprise a recirculation loop 

46. Composition containing a blocked polyisocyanate 
emulsion, rhamrt a rirod in that it contains a surfactant comprising an 
anionic function and a polyethylene glycol and/or polypropylene glycol 
chain fragment of at least 1 , proforablyNat least 0 oxyet h ylene and/o r 
ox ypropylcnc un i ts , said surfactant beingWesent in free form and 
optionally also bound to the polyisocyanate, with\the proviso that when the 
mean diameter of the particles of the emulsion is^ less than 5 urn, said 
surfactant does not contain sulfate groups. 

47. Composition according to claim 46, comprising an 
emulsion of blocked polyisocyanate(s)/ chorootongcd i n thai it contains not 
more than 50 % by weight of watey^with respect to the weight of the 
emulsion. 



v^fct^v Composition acfcopdifig to claim 46 o r claim 47 - , 
characterized in tha t the amount of blocked polyisocyanate(s) in the 
emulsion represents at least 55/% by weight with respect to the total 
weight of the emulsion. 
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Composition according to any ono of claimc 16 to 18, 
said emulsion is made of particles having a Sauter 



oharaotorigod i n 

diameter equal or less than 5 urn and a dispersion width equal or less than 
5 urn. 



50. Composition ac 



--■ ■ -wading to any ono of claims 47 lu 49 " , 

voKnOn. / / A. 

ch aracteriz e d i n th a t it comprises /less than 10 % by weight of surfactant 

with respect to the total weight U/h>^mulsion. 



51. Composition according 
claims, characterized in that said surfa 



to any one of the preceding 
:ant is as defined in claim 28. 



15 



52. Composition accordfrig to any one of the preceding 
claims, characterized in that the surfactant is of the following formula : 



(o)m/ 



< 2 /q 
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where q represents zero or 1; 

where p represents an [integer between 1 and 2 (closed 
intervals, i.e. including the limits); 

where m represents zerfo or an integer between 1 and 2 
(closed intervals, i.e. including the limiti); 

where X and X", which rrfiay be similar or different, represent 
an arm containing not more than two qarbon-based chain members; 

where s is zero or an hteger selected between 1 and 30, 
advantageously between 5 and 25, preferably between 9 and 20 (closed 
intervals, i.e. including the limits); 

where n is zero or an ifiteger selected between 1 and 30, 
advantageously between 5 and 25, preferably between 9 and 20 (closed 
intervals, i.e. including the limits); 
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where E is an elemfent selected from carbon and the 
metalloid elements of atomic rank at least equal to that of phosphorus and 
^ belonging to column VB or to the ch^lcogens of atomic rank at least equal 
yJsO to that of sulphur; 

5 where R-j and R 2 , Which may be similar or different, 

represent a hydrocarbon-based radical advantageously selected from 
optionally substituted aryls and alkyU 



10 



53. Composition according to any one of claims 46 to 52, 
characterized in that it has a viscosfty of less than 5500 mPa.s at at least 
68% solids, at 25°C, and, advaJtageously, a viscosity of less than 
1000 mPa.s at at least 60% solids, Jt 25°C. 



54. 



15 



Cv. 



20 



Composition according to any one of Claims 46 and 
contains a release catalyst, which is 




53, characterized in that it also 
advantageously a latent catalyst. 

m Composition according to any one of Claimc 46 to Gl- 
en a raotorig'od i nSha t it contains at least one polyol. 

uaV*r*.t*f °^ m P° slt,on according to nny one of Claimc 16 to 66, 
c h^nctoriaod i n that tri^said polyol is a nanolatex whSse d 80 is not more 
than 1 micrometre. 



X 25 



oiVt^K Cof^Pos't'V 1 according to any ono of Cloimo 1 G to 06 , 
cbafact CTged in thai it containsNan isocyanate emulsion whose'd 8 o 's not 
more than 1 0 micrometres. 



coo 



Composition accor 



Jin 9 to my n nc of Cldii i u G G Lu G 7 , 



58. 

characterized in thdl the water content ^between 10 and 70% (oil-in-water 
emulsion). 
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Composition according to €laimc — &§- — to 5 6- 
the content of isocyanate + emulsifier + alcohol is 




between 30 and 70% 



60. Process for producing coatings, characterized in that it 
eerrtams the following steps: /O) ^ 

.. . / / ClQiH yte 

- application of the/compositioyaccording to o v no of Claimo 40 
to-59 in the form of a layer of beftwefen 20^171 and 200 pm in thickness, and 



- heating to a tempefi&teffe at least equal to 80°C. 




sCoating, c haracterized in that it can be obtained by 
carrying out the processsaccording to Claim 60. 




mr 34 mm 



